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Abstract

Dissipative-conservative chaotic systems, depending on the matrix
effect, play a distinctive role in many applications. These systems are characterized
by small changes in the initial conditions leading to large changes in the system,
making them applicable and effective in maintaining secrecy in various

applications such as image encryption and electronic circuits.

In this thesis, four-dimensional and five-dimensional systems were generated using
feedback control strategy and coupling strategy. The proposed systems exhibited
different attractors (self-excited and hidden), as well as diverse nature between
dissipative and conservative, depending on some of the parameters of these
systems. The dynamic characteristics of these systems were also discussed,
including phase space, equilibria points, stability, Lyapunov exponents, Lyapunov
dimension, and the concept of coexistence. In addition, projective synchronization
was achieved using non-linear control strategy. It was found from the study that
these systems exhibit hyperchaotic behavior, achieving (n — 2) + ve LEs, which

represents an important characteristic of the generated systems.

Numerical simulation using the Wolf algorithm with MATLAB 2021 software
confirmed the accuracy of the analytical results and the consistency between the
trace of matrix and the sum of Lyapunov exponents. The proposed hypotheses for
achieving synchronization were also verified computationally using Lyapunov

stability theorem.



